When "common things are common," the discovery of a subdural hemorrhage in an adult is most likely to be due to trauma. When the subdural hemorrhage is associated with an intraparenchymal hematoma, statistically speaking, the subdural hemorrhage is likely the result of a hypertensive hemorrhage that has ruptured into the subdural space or trauma that resulted from a collapse to the ground following hypertensive intra-axial bleeding. However, "common things" do not always explain the source of a subdural hemorrhage or intraparenchymal hematoma. In this case, an adult woman presented to the hospital obtunded and was diagnosed with a subdural hemorrhage (with mass effect) and intraparenchymal hematoma as the result of a ruptured dural arteriovenous fistula/malformation. This case highlights an unusual source of intracranial bleeding that resulted in death.
A maximum intensity projection (MIP) image from a CT angiogram (Image 2) showed a dural arteriovenous fistula (DAVF) with enlarged, dilated deep veins including the right basal vein of Rosenthal, vein of Galen, straight sinus, as well as torcula, left transverse sinus, and occipital sinus. Furthermore, smaller dilated veins simulated enlarged arteries in the distal, posterior left and right middle cerebral territories. A more craniad MIP image from the same CT angiogram (Image 3) demonstrated a focal aneurysmal outpouching as the likely source of the intraparenchymal occipital hemorrhage.
The patient was emergently taken to the operating room (OR) for evacuation of the subdural hematoma. While in the OR, catheter angiography (Image 4) showed a Borden type II, Cognard type IIa+b dural arteriovenous fistula with drainage into the major venous sinuses, reflux into the cortical veins, and retrograde flow (not shown). The major blood supply was through the right occipital and right middle meningeal arteries (Image 5).
That same day, she returned to the OR for liquid embolization of the DAVF and the following day she underwent a decompressive craniectomy for increased intracranial pressure and ruptured DAVF.
During her hospital course, she had numerous complications including persistently elevated intracranial pressure, deep venous thromboses, increase in size of the intraparenchymal hematoma, respiratory failure secondary to pneumonia and severe/progressive acute respiratory distress syndrome, neurogenic pulmonary edema, sepsis, ischemia of her extremities, and multiple infections. Despite maximal medical and surgical management, the woman died 27 days after her initial presentation to hospital as a result of the complications of the ruptured DAVF.
A consented autopsy was performed; examination of the scalp, skull, dura, and brain demonstrated the features of a partial left hemicraniectomy in a diffusely edematous and patchily ecchymotic scalp. The left cerebral hemisphere had subtotally herniated through the hemicraniectomy site (transcalvarial herniation).
The dural venous vasculature immediately draining into the torcula, as well as the vasculature immediately distal to the torcula, was markedly ectatic and distended by blood. A large, complex, dural-based vascular web of irregular blood vessels from 3 mm to 3 cm in diameter was in the midline of the posterior cranial fossa between the torcula and the foramen magnum (Images 6 and 7). The lumina of these dilated vessels were filled with clotted blood and embolization material (Image 8).
The brain was markedly soft and edematous, most pronounced on the left side. The unci were notched bilaterally and the cerebellar tonsils were herniated, but without parenchymal softening, hemorrhage, or necrosis. Intraparenchymal hematomas were in the parasagittal right anterior frontal lobe, right cingulate gyrus, and the left occipital pole. The subcortical white matter was variably liquefied with central cavitation in the posterior third of the left cerebral hemisphere.
Microscopic evaluation of the abnormal dural vasculature demonstrated a collection of blood vessels of varying sizes, shapes, and configurations (Image 9). The blood vessel collection was composed of veins, arteries, and arterialized veins. Old lamellated thrombi admixed with embolization material were in many 
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of the vessels. CD31 highlighted the endothelial cells of the blood vessels (Image 10). Immunostaining for smooth muscle actin highlighted highlighted the smooth muscle of the arteries and arterialized veins (Image 11). Elastin staining highlighted the internal and external elastic laminae of some of the vessels. Some vessels also had duplication of the internal elastic lamina (Image 12).
DISCUSSION
Intracranial dural arteriovenous fistulas can be defined as abnormal communications between meningeal veins, cortical veins, or dural venous sinuses with the dural arterial vasculature (1) . Although DAVFs are commonly considered to be rare, they account for approximately 10-15% of all intracranial vascular malformations (2, 3) . Fundamentally, DAVFs differ from pial or parenchymal vascular malformations in two ways: 1) they are supplied by dural arteries and 2) they do not have a parenchymal focus (2) . Most DAVFs involve the transverse, sigmoid, or cavernous sinuses (3).
Most DAVFs are idiopathic, but a portion will have been associated with prior head trauma, thrombosis of a dural venous sinus, or remote craniotomy (4-7). Venous hypertension and ear infections have also been associated with formation of DAVFs (3).
Patients with DAVFs most commonly present in the fifth and sixth decades of life. Their symptoms vary depending on where the malformation is located, and its corresponding venous drainage (8, 9) . The range of symptoms exists across a spectrum from asymptomatic to cognitive impairment, extremis from intracranial hemorrhage, and sudden death (3, 10) .
Two classification schemes have been used to stratify DAVFs, the Borden classification system and the Cognard classification system. According to Borden, there are three types of DAVF (in each case, the arterial supply originates from the meningeal arteries) (11): Type II: Drain into the dural sinuses or meningeal veins, and also have retrograde draining into subarachnoid veins.
Type III: Drain into the subarachnoid veins and do not have dural venous sinus or meningeal venous drainage.
All three types are further subcategorized into two types by the degree of complexity of the shunt: Subtype a: Simple fistula with single direct connection between the artery and the draining vein/sinus.
Subtype b: Complex fistula with numerous connections.
According to the Cognard classification system (12) , DAVFs are categorized based on the direction of sinus drainage, whether or not cortical venous drainage is involved, and the morphology of the venous outflow tract. Five major DAVF types are recognized in the Cognard system: Type I: Drain into a dural sinus, have anterograde flow, and lack cortical venous drainage.
Type IIa: Drain into a dural sinus, have retrograde flow, and lack cortical venous drainage. 
CONCLUSION
Although DAVFs are uncommon, and complete clas-sification of the malformations requires angiography, forensic pathologists need to be aware that DAVFs can be the cause of nontraumatic bleeds in cases with subdural hemorrhage, intracerebral hemorrhage, or both. This case is a reminder of the necessity to thoroughly examine the dura during the course of each forensic autopsy, and to remember that some subdural hemorrhages are nontraumatic in origin. That said, upon recognition of a DAVF, forensic pathologists should carefully review the decedent's history for remote blunt head trauma that may have been the underlying cause of this abnormality.
Image 7:
Posterior fossa dural venous vasculature, with the dura removed from the skull.
